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Description 

FIELD OF THE INVENTION 

[0001] This invention concerns a procedure for the co- 
ordination of at least two radar units in order thereby to 
achieve performance benefits. This invention also con- 
cerns a system comprising at least two radar units which 
are controlled in a co-ordinated way in order thereby to 
achieve performance benefits. 

BACKGROUND TO THE INVENTION 

[0002] The performance of a radar unit and in partic- 
ular of a reconnaissance radar is usually given in the 
form of its range. A suitable measurement of the range 
is the distance at which an approaching radar target is 
first detected by the radar unit with a particular proba- 
bility. 

[0003] An Increase in the range can, for example, be 
achieved by means of an Increase In the power output 

(average power) of the radar unit, by means of a larger 
antenna or by reducing the noise factor of the radar unit. 
An increase in a radar unit's power output usually leads 
to its output stage needing to be replaced by one or more 
larger output stages with higher output. This leads una- 
voidably to a larger cooling requirement for the output 
stage(s) and a higher power consumption which results 
in a need for a more powerful power supply. The costs 
and the space requirements increase rapidly, in certain 
applications, for example in an aircraft, there is only a 
predetermined limited space available for a radar unit. 
Radar applications where the radar unit must be located 
in a place with one or more physical restrictions, usually 
makes impossible any extensions of the radar unit in ex- 
cess of the allocated space, the cooling capacity and/or 
the power supply. 

[0004] It is already known that there is a co-ordination 
benefit if two or more radar transmitters co-operate by 
•frequency division multiplexing with sufficiently separat- 
ed frequencies. The radar receivers are designed so 
that it is possible to simultaneously receive and process 
signals with the two or more microwave frequencies 
used at the time. This means that the receiver branches 
to a certain extent have to be doubled (for co-operation 
between two radar units), but certain broad band units 
(such as antennas) can. however, t>e in common. The 
American patent US 3.1 61 .870 and also to a certain ex- 
tent the American patent US 5,302,955 show such sys- 
tems. It can, however, be considered to be a disadvan- 
tage that each radar unit that Is included in a frequency 
division multiplexing system has to include an extra re- 
ceiver branch for each radar unit that is included in the 
system. From the space aspect alone a frequency divi- 
sion multiplexing system is therefore probably not a re- 
alistic way of Increasing the performance of airbome ra- 
dar systems. It can also be considered to be a disad- 
vantage that a system with three co-operating radar 


units requires three receiver branches in each radar 
unit, which results in an extremely expensive system. It 
can also be considered to be a disadvantage that a fre- 
quency division multiplexing system is a hardware-de- 

5 pendent system wh ich results in a very inflexible system 
which can possibly be accepted in a permanent ground- 
based system. The fact that a frequency division multi- 
plexing system is a hardware-dependent system means 
that it must be determined in advance which radar units 

10 are to be included in such a system and also how many 
radar units are to be included in each system. 
[0005] US-A-5,448,243 shows a system for locating 
a plurality of objects and obstructions as well as for de- 
termining the rolling status of e.g. aircrafts in or in the 

15 region of an airport. The system comprises a plurality of 
radar stations and means for permanently illuminating 
a definite area with coherent microwave radiation from 
a short-range radar network with at least three radar sta- 
tions. The radar network further includes fixed receiving 

20 antennas with two adjacent sub-sector characteristics 
with a receiving channel per sub-sector being associat- 
ed for suppression of ghost targets. The receiving chan- 
nels comprise identification means for receiving signals 
from any other selected transmitter within the network. 

25 The means for signal identification of other transmitters 
is effected by selection of different transmitting time 
slots (or station specific compression codes). However, 
also this system does not provide for sufficiently increas- 
ing the performance while avoiding the drawbacks re- 

30 ferred to above. 

SUMMARY OF THE INVENTION 

[0006] One object of this invention is to descrit>e a pro- 
35 cedure and a system for increasing the performance of 
a number of radar units by means of co-ordination. 
[0007] Another object of the invention is to describe a 
procedure and a system for increasing the performance 
of a numt>er of radar units, without the disadvantages 
40 mentioned above, by means of co-ordination. Another 
object of the invention is to describe a procedure and a 
system for the flexible co-ordination of a number of radar 
units. 

[0008] A further object of the invention is to describe 
45 a procedure and a system for increasing the perform- 
ance of a number of co-ordinated radar units without In- 
creasing the total energy consumption. 
[0009] The above mentioned objects are achieved ac- 
cording to the invention by a procedure and a system 
50 for increasing the performance of a group of radar units. 
The radar units are arbitrarily located in such a way that 
the respective antenna beam of a radar unit functioning 
as a normal radar temporally and spatially at least par- 
tially coincides with the antenna beam of at least one 
55 other radar unit in the group. According to the invention 
at least during antenna beam coincidence each radar 
unit in question has at least one respective period of time 
which is divided Into a first partial period of time and a 
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second partial period of time. 

[001 0] During the first partial period of time the trans- 
mitted radar pulses for the measurement of target data 
are transmitted with a higher energy content than what 
is possible in a steady state. This is done in such a way 
that the transmitted energy of the radar unit in question 
during the period of time amounts at the most to the pos- 
sible energy transmission of the radar unit in question 
in a steady state during a conresponding period of time. 
During the second partial period of time no radar pulses 
for the measurement of target data are transmitted. The 
first and the second partial periods of time are each at 
least twice as long as a pulse repetition interval which 
is used during the first partial period of time. Further ac- 
cording to the invention at least during coinciding beams 
the radar units in question are synchronised to transmit 
altemately and in tum during their respective first partial 
period of time. All the radar units in the system are also 
synchronised to work continuously in their ordinary re- 
ception mode, in order that at each moment echo sig- 
nals originating from the radar unit transmitting at that 
moment can be received and processed. According to 
an advantageous embodiment the ratio between each 
respective period of time and each corresponding first 
partial period of time is proportional to the higher energy 
content of the respective radar pulses during each cor- 
responding first partial period of time. Preferably the 
synchronisation is included in an exchange of informa- 
tion between the radar units. Advantageously the ex- 
change of Information also includes the spatial location 
of the radar units. In a preferred embodiment alt the ra- 
dar units transmit for a substantially equal length of time 
in tum. 

[001 1 ] This invention has a number of advantages for 
the increase in perfonmance of co-ordinated radar units 
compared with previously known techniques. The in- 
vention does not require an extensive modification of ex- 
isting radar units involving, for example, a number of re- 
ceiver branches. The invention is flexible and can be 
simply adapted for systems with different numbers of ra- 
dar units. A radar unK that is adapted in accordance with 
the invention in order to be able to wori< in a co-ordinated 
system with several radar units is not restricted only to 
working together with other radar units but can also work 
autonomously. The radar units that are included in a co- 
ordinated system in accordance with the invention do 
not need to transmit more energy during a co-ordinated 
cycle than what the respective radar unit can transmit 
normally when it is working autonomously and in spite 
of this a co-ordinated radar system according to the in- 
vention results in increased perfonmance for the radar 
units. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0012] In the following the invention will be described 
in greater detail for the purpose of explanation and in no 
way for the purpose of restriction, with reference to the 


attached figures, where 

Fig. 1 shows a block diagram of two radar units in a 
system in accordance with the Invention* 

5 

Fig. 2 shows a block diagram of a radar unit that is 
suitable for use in a system in accordance with 
the invention, 

10 Fig. 3 shows a flow diagram of a procedure in ac- 
cordance with the invention. 

DESCRIPTION OF PREFERRED EMBODIMENTS 

15 [001 3] In order to clarify the invention some examples 
of its application will be described in the following with 
reference to the figures 1 to 3. 
[0014] According to the invention , by means of co-op- 
eration between two or more available radar units/sys- 

20 tems/stations considerably better performance is 
achieved than what would be achieved by the autono> 
mous use of the respective radar units. Targets that, due 
to their geometric shapes, present a smalt equivalent 
target area to each indh^idual radar unit can have a 

25 greater probability of detection as a result of radar units 
co-operating. Target echo signals fi'om targets that dis- 
perse radar signals in other directions than back to the 
radar unit that transmits the radar signals can be re- 
ceived by another radar unit that is co-operating with the 

30 transmitting radar unit and Is situated in a different loca- 
tion to this. Better performance is achieved by means of 
a more efficient target echo integration as the co-oper- 
ating radar units advantageously momentarily increase 
their transmitted average power. These improvements 

35 are possible in accordance with the invention if the an- 
tenna beams of the radar units at least partially coincide 
during the course of the radar operation. 
[0015] In a first example it is assumed that two iden- 
tical radar units are available, each generating an output 

40 p (average power). If the antenna beams coincide at 
least partially, a gain in performance is made possible 
by means of each radar unit receiving target echo sig- 
nals originating partially from its own radar transmitter 
and partially from the other radar transmitter. The co- 

45 operation according to the invention, takes place by time 
division multiplexing. Time division multiplexing accord- 
ing to the invention means that one radar unit transmits 
at a time, that is to say that the radar units in the system 
transmit alternately. The preconditions for which radar 

50 units are included in a co-operating system can quickly 
be changed, even several times during one sweep, as 
the radar units that are included in the system have par- 
tially coinciding antenna beams. 
[0016] Radar units in a system according to the inven- 

55 tion are synchronised so that alt the radar units in the 
system know which radar unit is transmitting and when. 
The synchronisation is carried out suitably by means of 
an exchange of information between the radar units. 
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The exchange of informatbn can be canied out in many 
different ways, such as for example posrfion coding of 
the radar signals, wireless or fixed data links. The ex- 
change of Information can suitably also include the po- 
sition of the radar unit, except possibly in a system 
where the radar units are in a fixed location, for shorter 
or longer intervals of time and where the locations of the 
radar units in the system are known and pre-pro- 
grammed. Mobile radar units can, for example, calculate 
their location in space using GPS and for airborne radar 
units also using altimeters. If the radar units in the sys- 
tem know each other's location and preferably also the 
direction of each others* antenna beams and when they 
transmit, the received target echoes can be attributed 
to the "correct" bin (resolution element, gate) or adjacent 
bin. The information in the bins of the radar units can for 
example be transferred to one of the radar units in the 
system or possibly to a co-ordination centre where it is 
centrally signal-processed and co-ordinated further. 
[0017] In an example with two radar units co-operat- 
ing, each radar unit transmits preferably with momen- 
tarily doubled output (2P) for a certain period of time, 
typically 50 ms, followed by an equally-long period of 
radar silence. Over a longer period (in this example 100 
ms) it is the case that the average output for each radar 
unit on average is unchanged (=P). During the co-oper- 
ating both the radar transmitters transmit alternately. 
Both radar receivers continually receive target echo sig- 
nals that were originally generated via both the trans- 
mitters. Target echo integration (coherent integration 
and/or video integration) is carried out In the usual way 
during a 50 ms interval. Compared with an autonomous 
radar unit four times as many measurements are ob- 
tained during a 100 ms interval, where each measure- 
ment provides the same received target echo energy as 
in the autonomous case, that is to say each radar unit 
(two in number) receives once from their own and once 
from the other (2*(1+1)=4). The precondition for each 
measurement (four in number) in a 100 ms interval in 
this variant having the same target echo energy as one 
measurement provides during a 100 ms interval in the 
autonomous case depends wholly upon whether it is 
possible to control each radar unit so that it provides 
double power output during a 50 ms interval. Even a 
moderate increase in the output of the radar units during 
a, in this example. 50 ms interval provides a useful In- 
crease in performance of this kind. 
[0018] Depending upon the design of the radar unit 
and the application, measurements can be further proc- 
essed in various ways such as autonomously in each 
radar unit or co-ordinated by all the radar units in the 
system. For example the presence of a target can be 
determined if threshold crossing took place in any of the 
four possible cases (two per radar unit with two radar 
units in a system). In other cases it can be most suitable 
to have binary integration of the type mfn, that is to say 
there must at the same time be threshold crossing in m 
(for example 3) out of n (n=4) in the same resolution 


element for target recognition. For each resolution ele- 
ment each radar unit must thus provide information 
about the number of threshold crossings (none, one or 
two for each radar unit). Final target approval takes 

5 place when there is a total of three or four threshold 
crossings. The procedure with binary integration is more 
complex compared to the first case as only one thresh- 
old crossing is required, but gives better range in many 
cases, particulariy for targets of SWO character (Swer- 

10 ling=0, constant target area with regard to time and fre- 
quency). A further method Is to video Integrate the sig- 
nals for the same resolution element from the four dif- 
ferent measurements. The method is more complicated 
than binary integration and provides only moderate ad- 

15 ditional performance compared with binary Integration. 
[0019] Figure 1 shows two radar units 110, 120 with 
partially coinciding 190 antenna beams 118, 128. The 
radar units 110, 120 can be fixed radar units or mobile 
units such as for example airbome or vehicle-based 

20 units. Each radar unit 110, 120 comprises an antenna 
114, 124 and a Send/Receive unit 112, 122. The radar 
units can. for example, be designed in accordance with 
the radar unit that is depicted in figure 2. 
[0020] Figure 2 shows a block diagram of a radar unit 

25 of the kind that, for example, can be used for the inven- 
tion. The radar unit comprises a control unit 21 0, a trans- 
mitter 220, a receiver 230, an antenna control unit 240. 
an antenna 250 and a Send/Receive selector / circulator 
260. The control unit 21 0 controls the transmitter 220 so 

30 that it transmits radar pulses via the Send/Receive se- 
lector and the antenna 250. The antenna 250 together 
with the antenna control unit 240 can be mechanically 
controlled so that sweeps wKh the antenna beam only 
results from the antenna 250 physically moving. The an- 

35 tenna 250 can preferably be electronically controlled 
(ECA - Electronically Controlled Antenna) which results 
in an antenna beam that is easy to control and can be 
positioned flexibly. In certain applications the antenna 
250 can be fixed. A target echo signal is retumed to the 

^0 radar unit via the antenna 250 and the Send/Receive 
selector 260 to the receiver 230. Further signal process- 
ing and display is canied out on the signals 290 from 
the receiver 230 and is not shown in the figure. Accord- 
ing to one embodiment of the invention the control unit 

45 21 0 controls the transmitter 220 in such a way that the 
transmitter 220 during a predetermined time, transmits 
radar pulses with a higher average power than the nom- 
inal average power of the radar unit. The higher trans- 
mitted average power is preferably a doubling of the av- 

50 erage power compared with the nominal average power 
of the radar unit. The increase in average power takes 
place preferably by means of a lengthening of the radar 
pulses. The predetermined time that the transmitter 220 
transmits with a higher average power is in proportion 

55 to the increase in the average power and is maximised 
to the time a standardised target remains in a range bin 
/ resolution element (range window, range gate) which 
can be of the order of 50-200 milliseconds. The control 
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unit 210 controls the transmitter 220 to give radar si- 
lence in proportion to the increase In output and the du- 
ration of the increase so that the transmitted average 
power over longer periods of time (of the order of sec- 
onds) is the same as the nominal average power of the 
radar unit. 

[0021] Described in another way one period of time is 
divided into a first and a second partial period of time, 
where the first and the second partial periods of time are 
each at least twice as long as a pulse repetition interval 
which is used during the first partial period of time. As 
described above the first partial period of time is prefer- 
ably in the order of 50-200 milliseconds. During the first 
partial period of time the radar unit is controlled so that 
it transmits radar pulses for the measurement of target 
data with a higher energy content than what is possible 
in a steady state. The control is carried out In such a 
way that the transmitted energy of the radar unit during 
the period of time amounts at the most to the possible 
energy transmission of the radar unit in a steady state 
during a corresponding period of time. A more efficient 
signal integration Is thereby obtained by means of the 
signal integration of the target echoes that originate from 
the radar unit being concentrated during the first partial 
period of time. The radar unit is also controlled so that 
it does not transmit radar pulses for the measurement 
of target data during the second partial period of time. 
[0022] Figure 3 shows a flow diagram of a procedure 
according to the invention for systems with two radar 
units. For mobile radar units and possibly also for fixed 
radar units with moveable antenna beams, a detector 
stage 31 0 detects whether the antenna beams partially 
coincide. Thereafter the first radar unit is synchronised 
to transmit and the second radar unit not to transmit In 
a first transmission stage 320. Both radar units receive 
and process radar signals continually. If required the ra- 
dar units are controlled so that they transmit radar puls- 
es with an increased output In accordance with the 
methods described atx)ve. A first test stage 330 ensures 
that the first radar unit only transmits during a pre-de- 
termined time, which for example can be of the order of 
50 ms. Thereafter in a second transmission stage 340 
the first radar unit stops transmitting and the second ra- 
dar unit begins to transmit. A second test stage 350 en- 
sures that the second radar unit only transmits for an 
equal length of time as the first radar unit, as there are 
only two radar units involved In this example. Thereafter 
the procedure Is continued with, for example, other sig- 
nal processing stages or goes to the first transmission 
stage 320 or to the detection stage 310. 
[0023] The examples described above are where the 
performance of a radar unit can be increased using co- 
operating radar units with partially coinciding antenna 
beams. With parilalty overiapping antenna beams there 
are alternative variants of the invention, for example the 
antenna speed (the sweep speed) is doubled by the 
Time on Target being adapted to the transmission time 
of each of the two radar units. This results in a doubling 


of the data rate at the expense of possible integration 
during the Time on Target, obtaining two primary prob- 
abilities of detection (one per radar) instead of a total of 
four as in the basic version of the invention. Another var- 
5 iant of the invention is to improve the tracking perform- 
ance for a target by locking partially coinciding antenna 
beams on the target. 

[0024] The invention concerns co-operation between 
two or more radar stations which have at least partially 

10 overiapping antenna beams, in order to achieve im- 
proved perfomnance. The co-operation takes place by 
time division multiplexing with preferably momentarily 
increased average power of the radar transmitters 
which also makes possible more efficient integratk)n on 

15 account of shorter primary integration 
[0025] Times. 


Claims 

20 

1. Procedure for increasing the performance of a 
group of radar units where the radar units are arbi- 
trarily located in such a way that the respective an- 
tenna beam of a radar unit functioning as a normal 

25 radar temporally and spatially at least partially co- 
incides with the antenna beam of at least one other 
radar unit In the group, characterized in that at 
least during antenna beam coincidence each radar 
unit In question has at least one respective period 

30 of time which is divided Into a first partial period of 
time during which radar pulses for the measure- 
ment of target data are transmitted with a higher en- 
ergy content than what Is possible in a steady state, 
in such a way that the transmitted energy of said 

35 each radar unit in question during the period of time 
amounts at the most to the possible energy trans- 
mission of the radar unit In question in a steady state 
during a corresponding period of time, and a second 
partial period of time during which radar pulses for 

40 the measurement of target data are not transmitted, 
where the first and the second partial periods of time 
are each at least twice as long as a pulse repetition 
Interval which is used during the first partial period 
of time, and in that at least during coinciding beams 

45 the radar units in question are synchronised to 
transmit alternately and in turn during their respec- 
tive first partial period of time, and all the radar units 
in the system are synchronised to work continuous- 
ly in their ordinary reception mode, in order that at 

50 each moment echo signals originating from the ra- 
dar unit transmitting at that moment can be received 
and processed. 

2. Procedure according to patent claim 1, character- 
's ized In that the ratio between each respective pe- 
riod of time and each conresponding first partial pe- 
riod of time is proportional to the higher energy con- 
tent of the respective radar pulses during each cor- 
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responding first partial period of time. 

3. Procedure according to patent claim 1 or 2. char- 
acterized in that the synchronisation is included in 
an exchange of information between the radar 

units. 

4. Procedure according to patent claim 3, character- 
ized in that the exchange of information also in- 
cludes the spatial location of the radar units. 

5. Procedure according to any of patent daims 1-4, 
characterized in that the altemating transmission 
Involves all the radar units transmitting for a sub- 
stantially equal length of time in tum. 

6. System for increasing the perfonmance of a group 
of radar units where the system comprises a 
number of radar units (110,120) arbitrarily located 
in such a way that the respective antenna beam of 
a radar unit functioning as a normal radar temporal- 
ly and spatially at least partially coinddes with the 
antenna beam of at least one other radar unit in the 
group. 

characterized in 

that at least during antenna beam coincidence 
each radar unit in question has at least one respec- 
tive period of time which is divided into a first partial 
period of time during which radar pulses for the 
measurement of target data are transmitted with a 
higher energy content than what is possible in a 
steady state, In such a way that the transmitted en- 
ergy of said each radar unit in question during the 
period of time amounts at the most to the possible 
energy transmission of the radar unit in question in 
a steady state during a corresponding period of 
time, and a second partial period of time during 
which radar pulses for the measurement of target 
data are not transmitted, where the first and the sec- 
ond partial periods of time are each at least twice 
as long as a pulse repetition interval which is used 
during the first partial period of time, and in that at 
least during coinciding beams the radar units in 
question are synchronised to transmit attemately 
and in tum during their respective first partial period 
of time, and all the radar units in the system are syn- 
chronised to work continuously in their ordinary re- 
ception mode, in order that at each moment echo 
signals originating from the radar unit transmitting 
at that moment can be received and processed. 

7. System according to patent claim 6, 
characterized in 

that the ratio between each respective period of 
time and each corresponding first partial period of 
time is proportional to the higher energy content of 
the respective radar pulses during each corre- 
sponding first partial period of time. 


8. System according to patent daim 6 or 7. 
characterized in 

that the synchronisation is induded in an exchange 
of information between the radar units. 

5 

9. System according to patent daim 8, 
characterized in 

that the exchange of information also includes the 
location of the radar units. 

10 

10. System according to any of patent daims 6-9, 
characterized in 

that the altemating transmission involves all the ra- 
dar units transmitting for a substantially equal 
IS length of time in tum. 


Patentanspruche 

20 1 . Prozedur zum Erhdhen des Leistungsverhaltens ei- 
ner Gruppe von Radareinheiten, wo die Radarein- 
heiten auf eine derartlge Weise beliebig angeordnet 
sind, dass der jeweilige Antennenstrahl einer Ra- 
dareinheit die als ein normaler Radar funktioniert, 

25 zeitlich und rdumlich mindestens teilweise mit dem 
Antennenstrahl von mindestens einer anderen Ra- 
dareinheit in der Gruppe Oberelnstimmt, 
gelcennzeichnet dadurch, 
dass mindestens wdhrend AntennenstrahlQbereln- 

30 stimmung jede in Frage kommende Radareinheit 
mindestens eine jeweilige Zeitperiode aufweist, die 
in eine erste Teilzeitperiode, wShrend der Radarim- 
pulse fur die Messung von Zieldaten mit einem hd- 
heren Energieinhalt als dem Obertragen warden. 

35 was in einem stetigen Zustand mOglich ist. auf eine 
derartige Welse, dass sich die Qbertragene Energie 
jeder In Frage kommenden Radareinheit wShrend 
der Zeitperiode auf hdchstens die mdgliche Ener- 
gieObertragung der in Frage kommenden Radarein- 

40 heit in einem stetigen Zustand wdhrend einer ent- 
sprechenden Zeitperiode betduft. und eine zweite 
Teilzeitperiode. w^hrend der Radarimpulse fOr die 
Messung von Zieldaten nicht Obertragen werden, 
unterteilt wird, wobei die erste und die zweite Teil- 

45 zeitperiode jede mindestens zweimal solang wie 
ein Impulswiederholungsintervall ist. das wdhrend 
der ersten Teilzeitperiode venwendet wird, und dass 
mindestens wahrend Obereinstimmenden Strahlen 
die in Frage kommenden Radareinheiten synchro- 

50 nisiert sind. um abwechseind und der Reihe nach 
wdhrend ihrer jeweiligen ersten Teilzeitperiode zu 
Obertragen, und alle Radareinheiten in dem System 
synchronisiert sind. in ihrem gewohnlichen Emp- 
fangsmodus kontinuieriich zu arbeiten. damit in je- 

55 dem Moment Echosignale. die von der Radarein- 
heit stammen. die in diesem Moment Qbertrdgt, 
empfangen und verarbeitet werden kdnnen. 
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2. Prozedur nach Patenlanspruch 1 , 
gekennzeichnet dadurch, dass das Vertidttnis 
zwischen jeder jeweiligen Zeitperiode und jeder 
entsprechenden ersten Teilzeitperiode proportional 
dem hdheren Energieinhaltder jeweiligen Radarim- 
pulse wdhrend jeder entsprechenden ersten Teil- 
zeitpenode tst. 

3. Prozedur nach Patentanspruch 1 Oder 2. 
gekennzeichnet dadurch, dass die Synchronisa- 
tion in einem Austausch von Information zwischen 
den Radareinheiten inkludiert ist. 

4. Prozedur nach Patentanspruch 3, 
gekennzeichnet dadurch, dass der Austausch 
von Information auch den rSumlichen Standort der 
Radareinheiten inkludiert. 

5. Prozedur nach beliebigen von PatentansprQchen 
1-4. 

gekennzeichnet dadurch, dass die abwechseln- 
de Obertragung alle Radareinheiten invotviert. die 
fur eine im wesentlichen gleiche Zeitldnge der Rei- 
he nach Qbertragen. 

6. System zum Erhohen des Leistungsverhaltens ei- 
ner Gruppe von Radareinheiten, wobei das System 
eine Zahl von Radareinheiten (110. 120) umfasst, 
die auf eine derartige Weise beliebtg angeordnet 
sind, dass der jeweilige Antennenstrahl einer Ra- 
dareinheit. die als ein normafer Radar funktioniert. 
zeitlich und raumlich mindestens teilweise mit dem 
Antennenstrahl von mindestens einer anderen Ra- 
dareinheit in der Gruppe Qbereinstimmt 
gekennzeichnet dadurch, 

dass mindestens wdhrend AntennenstrahlQberein- 
stimmung jede in Frage kommende Radareinheit 
mindestens eine jeweilige Zeitperiode aufweist, die 
in eine erste Teilzeitperiode, wdhrend der Radarim- 
pulse fOr die Messung von Zieldaten mit einem hd- 
heren Energieinhalt als dem Qbertragen werden. 
was in einem stetigen Zustand mfiglich ist, auf eine 
derartige Weise. dass sich die ubertragene Energie 
von jeder in Frage kommenden Radareinheit wah- 
rend der Zeitperiode hOchstens auf die mdgliche 
EnergieObertragung der In Frage kommenden Ra- 
dareinheit in einem stetigen Zustand wShrend einer 
entsprechenden Zeitperiode belduft, und einezwei- 
te Teilzeitperiode. wahrend der Radarimpulse fOr 
die Messung von Zieldaten nicht Qbertragen wer- 
den, unterteilt ist. wobei die erste und die zweite 
Teilzeitperiode jede mindestens zweimal solang 
wie ein Imputswiederholungsintervali ist. das wdh- 
rend der ersten Teilzeitperiode venvendet wird. und 
dass mindestens w£ihrend ubereinstlmmenden 
Strahlen die in Frage kommenden Radareinheiten 
synchronisiert sind, um abwechseind und der Reihe 
nach wdhrend ihrer jeweiligen ersten Teilzeitperi- 


ode zu Qbertragen. und alle Radareinheiten in dem 
System synchronisiert sind. um kontinuierlich in ih- 
rem gewdhnlichen Empfangsmodus zu arfoeiten. 
damit in jedem Moment Echosignale. die von der 
5 Radareinheit stammen, die in diesem Moment 
Obertrdgt. empfangen und verarbeitet werden kdn- 
nen. 

7. System nach Patentanspruch 6. 
io gekennzeichnet dadurch, 

dass das VerhSltnis zwischen jeder jeweiligen Zeit- 
periode und jeder entsprechenden ersten Teilzeit- 
periode proportional dem hdheren Energieinhalt 
der jeweiligen Radarimpulse wahrend jeder ent- 
15 sprechenden ersten Teilzeitperiode ist 

8. System nach Patentanspruch 6 Oder 7, 
gekennzeichnet dadurch, 

dass die Synchronisation in einem Austausch von 
20 Information zwischen den Radareinheiten inkludiert 
ist. 

9. System nach Patentanspruch 8. 
gekennzeichnet dadurch, 

25 dass der Austausch von Information auch den 
Standort der Radareinheiten inkludiert. 

10. System nach t>eliebigen von PatentansprQchen 
6-9. 

30 gekennzeichnet dadurch, 

dass die abwechselnde Obertragung alle Radar- 
einheiten involviert. diie fOr eine im wesentlichen 
gleiche Zeitldnge der Reihe nach Qbertragen. 

35 

Revendications 

1. Procedure pour augmenter les performances d'un 
groupe d*unit6s de radar, dans laquelle les unit6s 

40 de radar sont plac^es arbitrairement de maniSre 
que le faisceau d'antenne respectif d'une unit6 de 
radar fonctionnantcomme un radar normal coincide 
au moins partiellement. de fagon temporeile et spa- 
tiale. avec le faisceau d'antenne d'au moins une 

45 autre unit6 de radar dans le groupe. 
caract^ri$6e en ce que 
au moins pendant la coincidence des fais- 
ceaux d'antenne, cheque unit6de radar en question 
a au moins une p6riode respective qui est divis6e 

50 en une premiere p^riode partielle pendant laquelle 
des impulsions de radar pour la mesure de donn^es 
de cible sont 6mises avec un contenu en Energie 
plus 6lev6 que ce qui est possible dans un 6tat de 
regime penmanent, de mani6re que I'^nergie 6mise 

55 de cheque unit6 de radar en question pendant la 
p6riode s'6ISve au plus d remission d'6nergie pos- 
sible de I'unitd de radar en question dans un 6tat de 
regime permanent au cours d'une p6hode corres- 
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pondante, et une seconde pSriode partieUe au 
cours de faquelle des impulsions de radar pour la 
mesure de donnSes de cible ne sont pas 6nriises. 
les premiere et seconde p6riodes partielles 6tant 
• chacune au moins deux fbis plus longues qu*un in- 
tervalte de r6p6tition d'impulsion qui est utilise pen- 
dant la premiere p^riode partieiie, et en ce qu'au 
moins pendant que des faisceaux sont en coTnci- 
dence, les unites de radar en question sont syn- 
chronis§es pour ^mettre en altemance et tour d tour 
pendant leur premiere pSriode partielle respective* 
et toutes les unites de radar dans te systdme sont 
synchronis^es pour fonctionner continuellement 
dans leur mode de reception ordinaire, afin qu'd 
cheque moment des signaux d'6cho provenant de 
I'unitd de radar en cours d'^mission d ce moment 
puissent dtre regus et trait6s. 

2. Procedure selon la revendlcation 1, caract6ris6e 
en ce que 

le rapport entre cheque p6riode respective et che- 
que premiere p6riode partielle correspondante est 
proportionnel au contenu en §nergie sup^rieur des 
impulsions de radar respectives pendant chaque 
premiere pdriode partielle correspondante. 

3. Procedure selon la revendication 1 ou 2, caract6- 
risee en ce que la synchronisation est tncluse dans 
un ^change d'information entre les unites de radar. 

4. Procedure selon la revendication 3. caract6ris6e 

en ce que T^change d'information comprend 6ga- 
lement I'emplacement spatial des unites de radar. 

5. Procedure selon I'une quelconque des revendica- 
tions 1 d 4. caracteris^e en ce que dans le cadre 
de remission en altemance, toutes les unites de ra- 
dar 6mettent tour ^ tour pendant une dur^e prati- 
quement 6gale. 

6. Systdme pour augmenter les performances d-un 
groupe d'unit§s de radar, dans lequel le systdme 
comprend un nombre d'unit6s de radar (110; 120) 
plac^es arbitrairement de maniere que le faisceau 
d'antenne respectif d*une unit6 de radar fonction- 
nant comme un radar normal coincide au moins 
partiellement, de fa^on temporelle et spatiale, avec 
le faisceau d'antenne d'au moins une autre unlt^ de 
radar dans le groupe, 

caract^rise en ce que 
au moins pendant la coincidence des faisceaux 
d'antenne, chaque unit§ de radar en question a au 
moins une p^riode respective qui est divis^e en une 
premiere p6riode partielle pendant laquelle des im- 
pulsions de radar pour la mesure de donn^es de 
cible sont 6mises avec un contenu en 6nergie plus 
6lev6 que ce qui est possible dans un 6tat de regime 
permanent, de maniere que I'^nergie 6mise de cha- 


que units de radar en question pendant la p6riode 
s'6l6ve au plus ^ r6mission d*§nergie possible de 
I'unitS de radar en question dans un Stat de regime 
permanent au cours d'une pSriode correspondante, 

5 et une seconde pSriode partielle au cours de laquel- 
le des impulsions de radar pour la mesure de don- 
n6es de cible ne sont pas Smises, les premiere et 
seconde pSriodes partielles Stant chacune au 
moins deux fois plus longues qu'un intervalle de r6- 

10 petition d'impulsbn qui est utilisS pendant ta pre- 
miere pSriode partielle, et en ce qu'au moins pen- 
dant que des faisceaux sont en coincidence, les 
unitSs de radar en question sont synchronisSes 
pour Smettre en altemance et tour S tour pendant 

15 leur premiere pSriode partielle respective, et toutes 
les unitSs de radar dans le systSme sont synchro- 
nisSes pour fonctionner continuellement dans leur 
mode de reception ordinaire, afin qu'S chaque mo- 
ment des signaux d'Scho provenant de TunitS de ra- 

20 dar en cours d*Smission d ce moment puissent Stre 
regus et traitSs. 

7. Systdme selon la revendication 6, caractSrise en 
ce que le rapport entre chaque pSriode respective 
25 et chaque premiere pSriode partielle correspondan- 
te est proportionnel au contenu en §nergie sup6- 
rieur des impulsions de radar respectives pendant 
chaque premiere p6riode partielle correspondante. 

30 .. 8. SystSme selon la revendication 6 ou 7, caracterise 
en ce que la synchronisation est induse dans un 
. Schange d'infomiation entre les unites de radar. 

9. Systdme selon la revendication 8, caractSrise en 
35 ce que I'Schange d'infonnation comprend Sgale- 

ment Templacement des unitSs de radar. 

10. SystSme selon I'une quelconque des revendica- 
tions 6 S 9. caracterise en ce que dans te cadre 

40 de remission en altemance, toutes les unitSs de ra- 
dar Smettent tour d tour pendant une durSe prati- 
quement Sgale. 

45 
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